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Abstract
Despite separate literatures linking attention-deficit/hyperactivity disorder (ADHD) symptoms
and executive functions to social competence, no study has examined the simultaneous
relationship of these two processes in adults. Beauchamp and Anderson (2010) propose the
Socio-Cognitive Integration of Abilities (SOCIAL) model a biopsychosocial model as an
explanation for the development of social competence. Given the patterns of social and
neurological development in ADHD, it may be consistent with the SOCIAL model.
Subcomponents of Beauchamp and Anderson’s (2010) SOCIAL model were utilized to examine
the extent to which attention-deficit/hyperactivity disorder (ADHD) symptom severity
moderated the relationship between executive function (EF) and social competence (Question 1)
and the relationship between central executive (CE) functioning, a specific EF domain, and
social competence (Question 2) in undergraduates (n = 48). Intercorrelations revealed a
significant negative correlation between EF and social competence (rs = -.30) ratings and a
significant positive correlation between EF and ADHD symptom severity (rs =.83) ratings. The
relationship between EF and social competence, however, was neither strengthened nor
weakened by ADHD symptom severity. Additionally, ADHD symptom severity did not
moderate the relationship between CE functioning and social competence. Findings suggest that
EF may influence social competence in undergraduates in a manner not examined in this study.
Further research incorporating all components of the model is needed to determine if ADHD is
consistent with the SOCIAL model.

Keywords: executive functioning, central executive functioning, social competence,
undergraduates, SOCIAL model
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1. Introduction
1.1 Model for Development of Social Competence
Social competence is “the active and skillful coordination of multiple processes and
resources available to the [individual] to meet social demands and achieve social goals in a
particular type of social interaction (e.g., parent–child, peer relations) and within a specific
context (e.g., home and school; Iarocci et al., 2007, p. 113).” Beauchamp and Anderson (2010)
propose the Socio-Cognitive Integration of Abilities (SOCIAL) model a biopsychosocial model
as an explanation for the development of social competence (see Figure 1).
The SOCIAL model posits that social skills and competence are a product of a complex
and dynamic interaction of normal brain and cognitive development, cognition, behavior, and
environmental factors (Beauchamp & Anderson, 2010). This model integrates two existing
models of social skills: (a) the Social Information Processing model (Crick & Dodge, 1994) and
(b) the Integrative, Multilevel Model of Social Competence in Children with Brain Disorder
(Yeates et al., 2007). Crick and Dodge (1994) focus on the cognitive processes related to
performing adequately in social interactions, while Yeates et al. (2007) focus on developmental
factors related to performing adequately in social interactions. The SOCIAL model has two
primary components: (a) “Mediators,” hereafter referred to as context factors1, and (b)
“Cognitive Functions,” both of which interact dynamically to influence social competence
(Beauchamp & Anderson, 2010). These two factors aim to integrate (a) cognitive and affective
processes that contribute to social functioning, and (b) internal and external context variables that
influence social functioning (Beauchamp & Anderson, 2010).

1

“context factors” was chosen to reduce confusion between Beauchamp and Anderson’s use of
the term “Moderator” and the statistical use of the term.
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1.2 Importance of Social Competence
Peer relationships are one of the most salient influences on adolescent development and
psychosocial adjustment (Brown & Larson, 2009). A strong attachment to peers in
undergraduates is associated with scholastic competence, self-esteem, and may buffer stressful
transitions in their environment (Buote et al., 2007; Fass & Tubman, 2002; Friedlander, Reid,
Shupak, & Cribbie, 2007). For example, quality peer relationships are associated with fewer
internalizing symptoms, better psychosocial adjustment, and improved academic performance
among first-year undergraduates (Gerdes & Mallinckrodt, 1994; Swenson, Nordstrom, &
Hiester, 2008). Additionally, peer social support is associated with academic persistence (Nicpon
et al., 2006).
Quality peer relationships are associated with social competence in undergraduates
(Festa, Barry, & Sherman, 2012). Social competence, as conceived by Buhrmester Furman,
Wittenberg, and Reis (1988), consists of skills in five domains of interpersonal functioning (a)
initiating relationships, (b) disclosing personal information, (c) asserting displeasure with others,
(d) providing emotional support and advice, and (e) managing interpersonal conflict. As peer
relationships become more intimate and complex throughout adolescence, and into emerging
adulthood, social skills must be refined to adapt to changes in peer relationships; but if they do
not, individuals may be isolated socially from or rejected by their peers (Brown & Larson, 2009).
Negative social interactions, a by-product of poor social competence, in undergraduates are a
significant predictor of somatic complaints and are associated with psychological distress
(Beauchamp & Anderson, 2010; Edwards, Hershberger, Russell, & Markert, 2001, Segrin,
Hanzal, Donnerstein, Taylor, & Domschke, 2007). For example, if a person repeatedly cannot
assert displeasure with a friend about a specific behavior (e.g., the friend is putting the individual
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down) then the person will likely feel negatively about their friend and their interactions with the
friend, which could lead to ending the friendship and/or the person experiencing depressive
symptoms. Higher social competence in undergraduates is linked to lower life stress and better
overall well-being (Segrin et al., 2007).
1.3 Context Factors within the SOCIAL Model
The SOCIAL model posits that social competence is influenced by context factors, which
is subdivided into two parts (a) “internal/external” factors and (b) “brain development and
integrity” factors. First, “internal/external” factors include diverse aspects of the environment
(e.g., SES, culture, family environment) and characteristics unique to the individual (e.g.,
temperament, personality, physical attributes). The “internal/external” factors are similar in
quality to those enumerated in Bronfenbrenner’s Ecological Model of human development (cf.
Bronfenbrenner, 1979). For example, a child with a reserved temperament may not engage others
socially as much as a similar child with a more outgoing temperament might. Second, “brain
development and integrity” factors encompass both structural neurodevelopment and basic
perceptual and sensory functioning (Beauchamp & Anderson, 2010). In addition to brain
development, brain integrity refers to the presence or absence of traumatic brain injury (TBI)
and/or symptoms of neurodevelopmental psychopathology such as autism spectrum disorders
and schizophrenia (Beauchamp & Anderson, 2010). For example, individuals have reported a
poor ability to maintain or make new social connections and frequent social isolation at longterm follow-up of TBI (Hoofien, Gilboa, Vakil, & Donovick, 2001; Morton &Wehman, 1995).
1.4 Cognitive Functions within the SOCIAL Model
According to the SOCIAL model, three higher-order cognitive domains (i.e., attentionexecutive, communication, and socio-emotional) are critical for social functioning and are

4
thought to interact dynamically (Beauchamp & Anderson, 2010). Beauchamp & Anderson
(2010) note that these three cognitive domains can be differentiated with statistical (i.e., factor
analytical) evidence and evidence from unique clinical presentations of each of these cognitive
functions in different disorders. First, Beauchamp and Anderson (2010) note that communication
variables such as expressive and receptive language skills, prosody, pragmatics, and nuance of
speech can all enhance or hinder social competence. For example, a person that does not
comprehend sarcasm may have a more difficult time engaging others socially if their social
context relies on this form of communication. Second, socio-emotional skills such as theory of
mind, face/emotional perception, attributions, and capacity for empathy also influence social
competence (Beauchamp & Anderson, 2010). For example, if a person struggles with theory of
mind (i.e., understanding their friend’s perspective or feelings on an issue) they may have
difficulties relating to their peers and forming strong friendships. The attention-executive
processes encompass executive function (EF) abilities such as attentional control (e.g., selective
and sustained attention), cognitive flexibility (e.g., working memory, attentional shift, conceptual
transfer), and goal setting (Beauchamp & Anderson, 2010). For example, an individual must
attend to what is being said in a conversation and begin to formulate an appropriate response.
1.5 EF and Social Competence
As noted previously, successful social interactions rely on monitoring several streams of
information such as (a) body language, (b) prosody of speech, (c) content of speech, (d)
pragmatics of language, (e) context, and (f) theory of mind. Therefore, attention-executive (i.e.,
EF) processes are needed to manage these information streams, from both the communication
and socio-emotional cognitive domains, effectively toward the goal of a successful social
interaction (Beauchamp & Anderson, 2010). EF, an umbrella term, is a number of distinct and

5
separate yet related processes (i.e., working memory, planning, problem-solving, inhibition, etc.)
needed to “create, enact, and sustain” goal-directed actions (Barkley, 1997; 2012). Without EF
abilities, the sheer amount of information could impair social competence regardless of good
communication or socio-emotional proficiency.
Pennington and Ozonoff (1996) suggest that working memory is a critical EF process.
Working memory is a higher-order cognitive process that involves both storing and processing
(i.e., manipulating) both verbal and nonverbal information (Baddeley, 2012). Baddeley’s (2012)
Multi-Component Working Memory Model is often used to understand working memory
impairments in clinical and community samples (Karatekin, 2004; Kemps, De Rammelaere, &
Desmet, 2000; Repovs & Baddeley, 2006). Baddeley’s (2012) working memory model consists
of two modality-specific storage/rehearsal loops (i.e., phonological and visuospatial) and the
central executive (CE) a specific component of EF. The CE is a domain-general (i.e., neither
phonological or visuospatial and not requiring specific types of input) attentional controller that
is responsible for four primary functions: (a) focusing attention on a task, (b) dividing attention
between two or more tasks, (c) switching attention between tasks, and (d) interacting with longterm memory stores as needed to complete tasks (Baddeley, 2012). The CE is crucial to everyday
problem-solving tasks from simple arithmetic to abstract reasoning (Baddeley, 2012).
In the context of social competence, the CE and its functions are critical. An individual
must (a) focus their attention on the current social interaction with another person, (b) divide
attention between the various information streams noted previously, (c) switch their attention
between what the other person is saying and what the other person means, and (d) apply
information from long-term memory to the social interaction. Further, researchers link CE
functioning to social problems in children (cf. Kofler, Rapport, Bolden, Sarver, & Raiker, 2010).
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Pediatric research suggests that CE functioning may influence global perceptions of social
competence. For example, McQuade, Murray-Close, Shoulberg, and Hoza (2013) found that
children with poor CE functioning are rated by adults as having poor social competence.
Similarly, Kofler, Rapport, Bolden, Sarver, and Raiker (2010) documented that reduced CE
performance impairs social competence as rated by classroom teachers. Recently, researchers
have questioned whether these findings generalize to adults (Foster, Shipstead, Harrison, &
Hicks, 2015). To date, no study has examined the relationship between social competence and
CE functioning in adults.
1.6 Executive Functioning, Social Competence, and ADHD Symptoms
The strongest evidence of psychopathological symptoms (i.e., context factors) impairing
EF abilities is found among individuals with attention-deficit/hyperactivity disorder (ADHD)
symptoms. Huang-Pollock, Mikami, Pfiffner, and McBurnett (2009) found that young children
with ADHD demonstrated impaired performance with social reciprocity, subtle verbal cues, and
memory of a conversation, which were partially mediated by EF deficits. Undergraduates with
ADHD have poorer working memory, task management skills, sustained attention, and
difficulties with metacognition (Gropper & Tannock, 2009; Weyandt et al., 2013). Further,
undergraduates with ADHD demonstrated reduced motivation and organization, which were
linked to poor grades and overall academic achievement (Dvorsky & Langberg, 2014). Adults
with ADHD report significantly more difficulty with EF than their peers (Kamradt, Ullsperger,
& Nikolas, 2014). ADHD symptoms in adults are associated with difficulty on tasks requiring
inhibition of automatic responses (e.g., reading a word rather than identifying the color displayed
during a Stroop task) and changing response patterns in light of feedback (e.g., perseverations on
a card sort task after an explicit rule change; Boonstra, Oosterlaan, Sergeant, & Buitelaar, 2005;
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Nigg et al., 2005). Adults with ADHD perform worse on working memory tasks (Alderson,
Kasper, Hudec, & Patros, 2013b; Schweitzer, Hanford, & Medoff, 2006). Finally, adults with
ADHD have significantly reduced CE functioning, which is a specific EF (Alderson, Hudec,
Patros, & Kasper, 2013a).
In addition to impairments in EF abilities, individuals with ADHD demonstrate social
competence deficits when interacting with peers across the lifespan. School-aged children with
ADHD are less socially competent with peers, report fewer close friendships, and are rejected by
peers more than children without a diagnosis of ADHD (Hoza et al., 2005; Hoza, Waschbusch,
& Pelham, 2000; McConaughy, Volpe, Antshel, Gordon, & Eiraldi, 2011). Adults with ADHD
rated themselves as less competent on social control, social expressivity, and emotional control,
which are all components of social competence and effective social interaction (Friedman et al.,
2003). Consistent with findings from Hoza, Waschbusch, and Pelham (2000) and Hoza et al.
(2005) in children with ADHD, young adults with ADHD report more negative peer interactions
than their peers without an ADHD diagnosis (Canu & Carlson, 2007). Clinical anecdotes in a
community mental health clinic (CMHC) sample suggest that undergraduate-age adults with
ADHD have difficulties interacting with peers and corroborate findings from Hoza et al. (2000)
and Hoza et al. (2005). In addition, undergraduates with ADHD reported difficulty with
providing emotional support to others and managing interpersonal conflict (McKee, 2014).
ADHD symptoms in undergraduates are linked to impaired social competence, even at
subclinical levels (Knouse et al., 2008).
Despite separate literatures linking ADHD symptoms to EFs and social competence, no
study has examined the simultaneous relationship of these two processes in adults, specifically
undergraduate students. Research on this relationship in undergraduates should proceed for four
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reasons. First, Brown and Larson (2009) suggest that social relationships, and their success or
failure, have a larger influence on psychosocial functioning in this age group than on younger
children. Second, the years during which individuals typically engage in undergraduate
education are a developmentally sensitive period for psychopathology (American College Health
Association, 2013; Blanco et al., 2008; Pedrelli, Nyer, Yeung, Zulauf, & Wilens, 2014). Next,
EF and CE functioning deficits persist in adults with ADHD (Alderson et al., 2013b; Alderson et
al., 2013a; Boonstra et al., 2005; Nigg et al., 2005). Finally, deficits in social function among
children with ADHD symptoms were found to persist into adulthood in longitudinal follow-up
studies (Moyá, Stringaris, Asherson, Sandberg, & Taylor, 2014).
1.7 Hypotheses
Given the complex nature and importance of EF and social competence, it is imperative
to examine the associations between EF abilities and social competence. Recent empirical work
conducted by Huang-Pollock et al. (2009) in children has attempted to understand the influences
of both EF and psychopathological symptoms on social skills. They found that EF acted as a
partial mediator of the relationship between ADHD and social competence in children (HuangPollock et al., 2009). This suggested that a relationship exists between these three variables but
the exact nature of the relationship is still not definitive. In addition, the relationship between the
three variables (i.e., EF, ADHD symptoms, and social competence) has not investigated or
stablished in undergraduate samples. Beauchamp and Anderson (2010), in the SOCIAL model,
posit a bi-directional relationship between neurodevelopmental psychopathology, like ADHD
symptoms, (i.e., a “brain development and integrity” context factor) and EF abilities (i.e.,
“attention-executive” cognitive function) on social competence. Based on the findings of HuangPollock et al. (2009) and the bi-directional nature of context factors and cognitive functions in
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the SOCIAL model, it is thought that ADHD symptom severity may change the relationship
between EF and social competence. Because EF seems to serve as a scaffold for other factors
(e.g., communication and socio-emotional cognitive factors) involved in social competence and
ADHD symptoms interfere with both EF and social competence, ADHD symptom severity is
likely a moderator of the relationship (Beauchamp & Anderson, 2010). A moderation framework
was utilized to examine the relationship because, as the SOCIAL model suggests, other factors
(i.e., both context and cognitive factors) are likely influencing the relationship between EF and
social competence and ADHD symptom severity may change the relationship rather than nullify
it (Baron & Kenny, 1986; Beauchamp & Anderson, 2010).
This study used components of Beauchamp and Anderson’s (2010) SOCIAL model to
understand the relationship among EF abilities (i.e., attention-executive cognitive function),
ADHD symptom severity (i.e., a brain development and integrity context factor), and social
competence in undergraduates. If this relationship was found, ADHD might be consistent with
Beauchamp and Anderson’s (2010) SOCIAL model like other neurodevelopmental
psychopathology (e.g., autism spectrum, schizophrenia, and brain injuries). First, the study
examined the extent to which ADHD symptom severity moderated the relationship between
broadly measured EF and social competence (Question 1). Second, the study examined the
extent to which ADHD symptom severity moderated the relationship between CE functioning, a
specific EF, and social competence in undergraduates (Question 2).
In the current study, it was hypothesized that EF abilities would predict social
competence ratings in undergraduates and ADHD symptom severity would moderate the
relationship. Specifically, it was expected that as the degree of ADHD symptom severity
decreased, the relationship between EF abilities and social competence would be stronger
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(Question 1). Further, it was hypothesized that CE functioning would predict social competence
ratings in undergraduates and ADHD symptom severity would moderate the relationship.
Specifically, it was expected that as the degree ADHD symptom severity decreased, the
relationship between CE functioning and social competence would be stronger (Question 2).
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2. Methods
2.1 Participants
Participants were recruited for a larger study as partial fulfillment of course requirements
for an introductory psychology course at the university where this study was conducted.
Participants were at least 18 years old and able to complete the informed consent procedures for
the university research participation system. Participants with (a) neurological, sensory or serious
motor impairment, (b) a history of seizure disorder, (c) current severe depression, or (d) current
psychosis were excluded. Further, participants with a Full-Scale IQ two-subtest format of less
than 85 on the Wechsler Abbreviated Scales of Intelligence, second edition were excluded due to
the task demands of the study.
Sixty participants signed consents to participate in this analysis. Seven individuals were
excluded due to neurological conditions (i.e., history of concussion). Three individuals were
excluded after they signed the consent form because they could not provide the identification
code assigned to them by the survey programmed on Qualtrics online survey software (Qualtrics,
Provo, UT) before the participant entering the lab. One participant was excluded because of their
low score (i.e., < 85) on the Wechsler Abbreviated Scales of Intelligence, second edition. Fortynine (29 female; 20 male) participants completed the study successfully.
2.2 Measures
Demographic Questionnaire. A brief questionnaire obtained demographic information
from the participants. This measure assessed factors such as age, ethnicity, sex assigned at birth,
gender, family income as an indication of SES, and years of education.
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Wechsler abbreviated scales of intelligence, second edition (WASI-II, Wechsler,
2011). The WASI-II is an abbreviated intelligence battery consisting of subtests similar to those
on the Wechsler Adult and Child Intelligence Scales. The WASI-II can be administered in a two
or four subtest format. This study used the two-subtest format (i.e., one verbal intelligence
subtest and one fluid intelligence subtest), which has an average internal consistency of .94 with
established full battery intelligence assessments like the Wechsler Adult Intelligence Scales, 4th
edition (McCrimmon & Smith, 2013). The WASI-II screened potential participants for the
intellectual capacity exclusion criteria for participation in the study using the Full-Scale IQ twosubtest format (FSIQ-2). Participants with an FSIQ-2 score of less than 85 on the WASI-II were
excluded due to the task demands of the study
Barkley adult ADHD rating scale-IV self-report: current symptoms (BAARS-IV;
Barkley, 2011a). The BAARS-IV is a 30-item self-report measure developed by Barkley
(2011a), in which participants indicated how often they experienced the listed symptoms of
ADHD on a 4-point Likert scale ranging from 1 “Never or Rarely” to 4 “Very Often.” This
measure has four subscales measuring symptoms related to Inattention, Hyperactivity,
Impulsivity, and Sluggish Cognitive Tempo domains of ADHD. DSM-IV criteria subscales are
internally consistent (inattention: .90, hyperactivity: .78, impulsivity: .91, ADHD total score: .91)
and have adequate test-retest reliability (2 to 3-week interval; inattention = .66, hyperactivity =
.72, impulsivity = .76, ADHD total score = .75; Barkley, 2011a). This study used the BAARS-IV
Total Score to assess ADHD symptom severity in participants. Higher symptom severity scores
on this measure indicated participants experienced more difficulties with inattention and/or
increased hyperactive-impulsive behavior.
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Barkley deficits in executive functioning scale (BDEFS; Barkley, 2011b) The BDEFS
is an 89-item self-report measure developed by Barkley (2011b) in which participants indicated
how often they engaged in the listed behaviors in five domains on a 4-point Likert scale ranging
from 1 “Never or Rarely” to 4 “Very Often.” This measure provides a total score, consisting of 5
domains (self-management to time, self-organization and problem-solving, self-restraint or
inhibition, self-motivation, and self-regulation of emotion), which are internally consistent (selfmanagement to time = .95, self-organization and problem-solving = .96, self-restraint or
inhibition = .93, self-motivation = .91, and self-regulation of emotion = .95, total score =.92) and
have adequate test-retest reliability (2-3 week interval; self-management to time = .83, selforganization and problem-solving = .90, self-restraint or inhibition = .78, self-motivation = .62,
and self-regulation of emotion = .78, total score =.80; Barkley, 2011b). This study used the
BDEFS Total Score to assess the degree of global EF deficits in participants. Higher scores on
this measure indicated participants experienced more difficulties with EF.
This measure was developed to assess EF as “self-regulation, across time for the
attainment of future goals, typically in social contexts” (Barkley, 2011b, pg.79). Initially the
measure was designed for use in a sample of adults with ADHD and included items assessing the
domains of working memory and “reconstitution” (i.e., planning, problem-solving, and goaldirected activity). However, these domains were removed after the scale was normed with
clinical control and non-patient community samples because these domains accounted for less
than 2% of total variance (Barkley, 2011b). While the correspondence between task-based and
rating-based measures of EF is low, this measure demonstrates significant correlations with
established EF tasks such as continuous performance tests and digit span measures on the
Wechsler scales (Barkley, 2011b). Despite the development of the instrument in a clinical
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ADHD sample, it is used as an EF rating scale in both clinical and community samples (cf.
Dvorsky & Langberg, 2014; Hilton, 2014; Jarrett, 2015; Jarrett et al., 2014; Kamradt et al.,
2014).
Interpersonal competence questionnaire (ICQ-Same Gender, ICQ-Opposite
Gender; Buhrmester, Furman, Wittenberg, & Reis, 1988). The ICQ is a 40-item self-report
measure developed by Buhrmester et al. (1988), in which participants rated themselves for each
listed interpersonal scenario on a 5-point Likert scale ranging from “I’m poor at this; I’d feel
uncomfortable and unable to handle this situation, I’d avoid it if possible” to 5 “I’m extremely
good at this; I’d feel very comfortable and could handle this situation very well.” Each statement
was rated twice based on interacting with (a) a same gender peer (i.e., ICQ-Same Gender), and
(b) an opposite gender peer (i.e., ICQ-Opposite Gender). The questionnaire was modified from
the original form to reduce heterosexist bias. Specifically, all interpersonal interactions were
rated on the basis of interacting with a peer rather than a same-gender peer and an opposite
gender romantic interest. The measure was designed to assess five domains of interpersonal
functioning (a) initiating relationships (Initiation) (b) disclosing personal information
(Disclosure) (c) asserting displeasure with others (Negative Assertion) (d) providing emotional
support and advice (Emotional Support) and (e) managing interpersonal conflict (Conflict
Management). Each of the scales has adequate reliability with same sex and opposite sex
interaction partners with Cronbach’s alphas ranging from .77 to .87 (Buhrmester et al., 1988).
This study used a composite score (ICQ-Composite Score) computed by averaging the total
score for same and opposite gender peers. Higher scores on these measures indicated participants
felt more socially competent.
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2.3 Central Executive (CE) Span Tasks
Participants completed the following three computerized tasks developed by Oswald,
McAbee, Redick, and Hambrick (2014): (a) Operation Span, (b) Reading Span, and (c)
Symmetry Span. In general, participants viewed a sequence of target items to recall (e.g., a
sequence of letters), and then were asked to complete a distractor task (e.g., solving a math
problem) between the presentations of each target item in the sequence. The number of items to
be recalled, and the corresponding distractor tasks, were varied from one trial to the next.
Participants were asked to recall as many of the target items as possible (Oswald, McAbee,
Redick, & Hambrick, 2014). Computerized CE span tasks were administered in a
counterbalanced order. A CE-Composite Score was computed to estimate CE functioning.
These tasks qualify as an index of CE functioning as they tap the four functions of the CE
as proposed by Baddeley (2012): (a) focusing attention on a task, (b) dividing attention between
two or more tasks, (c) switching attention between tasks, and (d) interacting with long-term
memory stores as needed to complete tasks. First, participants must focus their attention on the
task (e.g., math problems) in front of them. Second, participants must divide their attention
between two or more tasks (e.g., solving math problems and remembering letters presented to
them). Then participants must switch their attention between tasks (e.g., move from generating
solutions to math problems to remembering letters in order). Finally, participants must engage
their long-term memory stores as needed to complete tasks (e.g., placing the remembered letters
in the correct order that they were presented).
Operation Span (OSpan). OSpan used letters as the target items, and simple math
problems as the distractor task (Unsworth, Heitz, Schrock, & Engle, 2005). Participants were
shown a letter after solving simple math problems. This math-letter sequence was repeated for
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six trials with two target sequences each ranging in span from 4 to 6 items (Oswald et al., 2014).
After each math-letter sequence, participants were asked to recall, in order, the preceding letters.
Scores were calculated by summing the number of letters correctly recalled in the correct order,
which was the partial span score (Turner & Engle, 1989). As recommended by Conway et al.
(2005), the partial span score was used to determine performance on this task. Higher partial
span scores indicated participants were able to remember more letters in the correct order.
Symmetry Span (SymSpan). SymSpan used the locations of red squares in a 4×4 grid of
potential locations as the target items. The distractor task was evaluating whether a displayed
shape was symmetrical along the vertical axis. This sequence was repeated for six trials with two
target sequences each ranging in span from 3 to 5 items (Oswald et al., 2014). Scores for this
task were based on the number of red squares recalled in the correct locations in the correct order
(Oswald et al. 2014). As recommended by Conway et al. (2005), the partial span score was used
to determine performance on this task. Higher partial span scores indicated participants were able
to remember more red squares in the correct location.
Reading Span (ReadSpan). ReadSpan used letters as the target items. The distractor
task was determining if a sentence (10-15 words long) is semantically sensible. After the
presentation of all sentences within a target sequence, participants were asked to recall the
letters in the order presented. The task contained six trials, with two items each, ranging in span
from 4 to 6 items (Oswald et al., 2014). As recommended by Conway et al. (2005), the study
used the partial span score to determine performance on this task. Higher partial span scores
indicated participants were able to remember more letters in the correct order.
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2.4 Setting
All experimental sessions were conducted according to an IRB-approved protocol in a
university psychology department research laboratory. For the computer-based tasks, participants
were seated in a caster-wheel task chair approximately two feet in front of a computer on which
the experimental tasks were programmed in E-Prime 2 (Psychology Software Tools Inc.,
Pittsburgh, PA). Participants sat in the same caster-wheel chair at a computer with access to
Qualtrics online survey software (Qualtrics, Provo, UT) to complete ratings of social competence
and ADHD symptom severity. All participants completed the experimental protocol individually.
2.5 Procedures
Participants were informed in writing of the intent of the larger study, of which these
analyses are a small part, general procedures, time requirements, the potential benefit of
participation, potential risks of participation, and their right to cease participation in the larger
study at any time without penalty. The demographic questionnaire was completed on Qualtrics
(Qualtrics, Provo, UT) before the participant entering the lab as part of the larger study. After the
informed consent process, a trained research assistant administered the WASI-II to participants.
Then, participants completed the three computerized CE span tasks (i.e., OSpan, SymSpan, and
ReadSpan) in a pre-assigned counterbalanced order to minimize order effects on task
performance. Participants completed the BAARS-IV, BDEFS, and ICQ-Same Gender, and ICQOpposite Gender on Qualtrics online survey software (Qualtrics, Provo, UT) in the laboratory
during breaks between tasks. The lab-based research appointment lasted approximately two
hours. Participants were compensated with partial fulfillment of course requirements with two
hours of research participation equal to two points of class credit toward the research
requirement of their introductory psychology course.
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2.6 CE-Composite Score
A latent variable analysis using multiple regression procedures was conducted to estimate
CE functioning. A composite score was desirable as Baddeley (2012) proposes a domain-general
CE and Kane et al. (2004) suggests that complex CE span tasks require both domain-general and
modality-specific processes. Participants completed three complex CE span tasks rather than one
single task because one CE span task may impart unique variance that can skew performance
scores (Foster et al., 2015; Kane, 2015). Scores for each of the CE span tasks were used to isolate
a participant’s CE ability through latent variable analysis as described by Kane (2015).
Specifically, predicted scores were generated by regressing each task (OSpan, SymSpan, and
ReadSpan) on to another (e.g., OSpan on SymSpan and SymSpan on OSpan, etc.) to remove the
error variance until all combinations yielded an averaged shared variance score. This averaged
shared variance score was used to generate a final CE-Composite score (see Figure 2). The study
used the CE-Composite score in the moderation analyses.
2.7 Data Analysis Plan
First, data was screened for inaccurate data entry, missing data, normality, and outliers
prior to data analysis. Next intercorrelations of variables were examined for multicollinearity.
Finally, two simple moderation analyses were conducted using the PROCESS macro (Hayes,
2013) to test the hypotheses. For Question 1, the BDEFS Total Score served as the predictor
variable (X), the ICQ-Composite Score served as the outcome variable (Y) and the BAARS-IV
Total Score served as the moderator variable (M; see Figures 3 and 4 for conceptual and
statistical diagrams). For Question 2, the CE-Composite Score served as the predictor variable
(X), the ICQ-Composite Score served as the outcome variable (Y), and the BAARS-IV Total
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Score served as the moderator variable (M; see Figures 5 and 6 for conceptual and statistical
diagrams).
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3. Preliminary Analyses
3.1 a priori Power Analysis
Two effect sizes (ES) for the influence of EF abilities on social competence from a
previous analysis were used to determine the sample size for the current study. An ES of f 2 =
0.30 was found for the influence of EF abilities on social sensitivity, and ES of f 2 = 0.15 was
found for the influence of EF abilities on emotional control in an undergraduate sample (Hilton,
2014). The two ES from Hilton (2014) were averaged with a result of an ES of f 2 = .23. An a
priori power analysis using G*Power 3.1 for Macintosh (Faul, Erdfelder, Lang, & Buchner,
2007) suggested that for an ES of f 2 = .23, α = 0.05, power (1-β) = 0.80, and 1 predictor variable,
a minimum of 37 participants were needed to detect an effect of EF abilities on social
competence in undergraduates.
3.2 Participants
Participants (n = 49) had an average age of 19.29 years (SD = 2.84), an average FSIQ-2
of 104.33 (SD = 8.39), and were equally split between male and female sexes (χ2(1) = 1.65, p =
.20; see Tables 1, 2, and 3). Twenty-nine (59.2%) participants self-identified as female, 19
(38.8%) as male, and one (2%) as inter-gender. Forty participants (81.6%) were White, six
(12.2%) were Black or African American, two (4.1%) were Asian, and one participant (2%)
chose not to identify. Three participants (6.1%) were Hispanic or Latino. Participants reported an
average of 12.71 years of education (SD = 1.10) with 33 (67.3%) Freshman, eight (16.3 %)
Sophomores, two (4.1%) Juniors, and six (12.2%) Seniors. Participants reported estimated family
income as an indication of SES and is reported in Table 3. These demographics were consistent
with the student community on the university campus where the study was conducted.

21
3.3 Data Screening
All variables were screened for inaccurate data entry, missing data, normality, and
outliers prior to data analysis. No data was missing from or inaccurately entered into the
database. The Shapiro-Wilk test suggested that FSIQ-2 scores (W = .98, p = .49) and ICQComposite Scores (W = .98, p = .58) were normally distributed. Years of education was not
normally distributed (W = .69, p < .001) with skewness of 5.28 (SE = .34) and kurtosis of 32.48
(SE = .67), which was expected as introductory psychology classes typically enroll more firstyear students. BAARS-IV Total Scores were not normally distributed (W = .92, p < .001) with
skewness of .98 (SE = .34) and kurtosis of .71 (SE = .69). BDEFS Total Scores were not
normally distributed (W = .86, p < .001) with skewness of 1.25 (SE = .34) and kurtosis of .85 (SE
= .69). CE-Composite Scores were not normally distributed (W = .94, p = .020) with skewness of
-.93 (SE = .34) and kurtosis of 1.41 (SE = .67). The non-normality of the BAARS-IV Total
Score, BDEFS Total Score, and CE-Composite Score was expected as the traits measured by
these scales are not normally distributed in the larger population of undergraduates. Because of
the non-normality of a selection of data, Spearman’s Rho, a non-parametric statistic, was used to
examine intercorrelations. While some variables were not normally distributed, multiple
regression techniques, like those used in this analysis, are robust when the normality assumption
is violated (Hayes, 2013, pg. 54). Variables were mean centered for the moderation analyses to
facilitate interpretation of results. In addition, because of the non-normality of a selection of data,
the PROCESS macro (Hayes, 2013) statistically controlled for heteroscedasticity of standard
errors as a means to provide a more conservative statistical inference and control for this
violation of assumptions of the technique (Hayes 2013, Tabachnick, & Fidell, 2013).
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Prior to the moderation analyses, all data was examined for outliers through boxplots
generated in SPSS 24 (IBM Corporation, 2016). These plots identified outliers as values more
than 1.5 times greater than the interquartile ranges of the variables based on Tukey’s hinges
(Tukey, 1977). Eight cases were identified as outliers. One participant identified by age, one
participant by years of education, one participant by both the BAARS-IV Total Score and the
BDEFS Total Score, and one participant by the CE-Composite Score and four by both age and
years of education as outliers. The four participants identified as outliers on both age and years
of education were within the age and educational range of typical undergraduate students. One
participant’s data, an outlier on age (age = 37) was removed from the analysis.2 This individual’s
data was deleted for three reasons (a) the participant’s age was more than six standard deviations
above the mean, (b) this individual was outside of the typical age range of undergraduates and
(c) individuals of this age are outside of norms for comparison for the sample (cf. Hilton, 2014;
Jarrett, Rapport, Rondon, & Becker, 2014; Oswald et al., 2014). After deleting this participant’s
data, 48 cases were available for the moderation analyses and these participants’ results are
reported in the text.
Intercorrelations, means, and standard deviations of variables are presented in Table 4.
The FSIQ-2 score (M = 104.23 SD = 8.45) and social competence (ICQ-Composite Score; M =
3.57, SD = 0.59) had a significant negative correlation (rs = -.41, p =.004). The EF abilities
(BDEFS Total Score; M = 120.83, SD = 29.20) and ADHD symptom severity (BAARS-IV Total
Score; M =24.25, SD = 5.35) had a significant positive correlation (rs =.83, p < .001), suggesting

2

Results inclusive of the age outlier and representative of all participants (n = 49): Question 1
F(3, 45) = 1.96, p = .13, R2 = .14, CI: (-.03 to 0); F(1, 45) = .18, p = .68; Question 2 F(3, 45) =
2.12, p = .11, R2 = .07, CI (-.16 to .09); F(1, 45) = 2.64, p = .11. Results with all outliers removed
(n = 41) Question 1 F(3, 37) = 2.55, p = .07, R2 = .20, CI (-.04 to .00); F(1, 37) = 1.13, p = .30;
Question 2 F(3, 37) = 2.05, p = .12, R2 = .08, CI (-.14to .17); F(1, 37) = 2.62, p = .11.
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possible multicollinearity. EF abilities (BDEFS Total Score) and social competence (ICQComposite Score) had a significant negative correlation (rs = -.30, p = .030). All other
correlations were not significant.
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4. Results
4.1 Question 1: EF and Social Competence
A moderation analysis using Hayes’s (2013) PROCESS macro was performed to assess
the extent to which ADHD symptom severity (BAARS-IV Total Score) influenced the
relationship between EF abilities (BDEFS Total Score) and social competence (ICQ-Composite
Score) in undergraduates. The BDEFS Total Score served as the predictor variable (X), and the
ICQ-Composite Score served as the outcome variable (Y). The BAARS-IV Total Score served as
the moderator variable (M; see Figures 3 and 4). Predictor variables were mean centered.
Furthermore, because the data was not normally distributed, the macro controlled for
heteroscedasticity of standard error. Results of this analysis suggested that EF abilities did not
have an effect on social competence, F(3, 44) = 1.84, p = .15, R2 =.13. This result had a biascorrected bootstrap confidence interval containing zero (-.03 to .00) for 5000 samples. In
addition, ADHD symptom severity did not influence the relationship between EF abilities and
social competence in undergraduates, F(1, 44) = .17, p = .68, ∆R2 < .01. See Table 5 for
coefficient statistics.
4.2 Question 2: CE Functioning and Social Competence
A moderation analysis using Hayes’s (2013) PROCESS macro was performed to assess
the extent to which ADHD symptom severity (BAARS-IV Total Score) influenced the
relationship between CE functioning, measured through a latent variable approach, (CEComposite Score) and social competence (ICQ-Composite Score) in undergraduates. The CEComposite Score served as the predictor variable (X), and the ICQ-Composite Score served as
the outcome variable (Y). The BAARS-IV Total Score served as the moderator variable (M; see
Figures 5 and 6). Predictor variables were mean centered. Furthermore, because the data was not
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normally distributed, the macro controlled for heteroscedasticity of standard error. Results of this
analysis suggested that CE functioning did not have an effect on social competence, F(3. 44) =
2.10, p = .11, R2 =.07. This result had a bias-corrected bootstrap confidence interval containing
zero (-.16 to .09) for 5000 samples. In addition, ADHD symptom severity did not influence the
relationship between CE functioning and social competence in undergraduates, F(1, 44) = .2.64,
p = .11, ∆R2 = .04. See Table 6 for coefficient statistics.
4.3 Post-hoc Analyses
In light of the relationships between (a) intelligence and social competence and (b) fluid
intelligence and EF, a post hoc re-examination of the central questions was performed to control
for intelligence. These post hoc analyses were conducted in the same manner as described
previously for Questions 1 and 2, except adding the FSIQ-2 score as a covariate. See Tables 7
and 8 for coefficients and statistics.
For Question 1 (EF and Social Competence), the results of this exploratory post hoc
analysis were inconclusive, (F(4, 43) = 3.85, p = .01, R2 = .23, when controlling for intelligence.
While the p-value (<.05) is suggestive of a significant relationship between EF and social
competence when IQ is controlled, this result had a bias-corrected bootstrap confidence interval
containing zero (-.03 to .00) for 5000 samples. This confidence interval argues against a
significant relationship because standard practice suggests the null hypothesis should be retained
in the event of a confidence interval containing zero (Tabachnick, & Fidell, 2013, p .152). This
result could suggest that EF is significantly related to social competence when IQ is controlled.
However, as the SOCIAL model suggests, there are likely other cognitive factors that contribute
to social competence for which this model did not account (Beauchamp & Anderson, 2010).
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ADHD symptom severity did not influence the relationship between EF abilities and social
competence in undergraduates, F(1, 43) = .07, p = .79.
For Question 2 (CE Functioning and Social Competence), the results of this exploratory
post hoc analysis were clear. There was no effect of CE functioning on social competence, F(4,
43) = 4.07, p = .01, R2 =.19, when controlling for intelligence. This result had a bias-corrected
bootstrap confidence interval containing zero (-.13 to .12) for 5000 samples. In addition, ADHD
symptom severity did not influence the relationship between CE functioning and social
competence, (F(1, 43) = 2.54, p = .12).
4.4 Exploration of Sex Differences
In the interest of examining an additional context factor, in addition to intelligence,
another post hoc exploratory analysis was conducted for the two questions. Research has
established sex differences in social competence (cf. Brown & Larson, 2009; Buhrmester et al.,
1988) such as females being more socially sensitive and males having more emotional control
(Hilton, 2014). In the interest in evaluating sex differences, a post hoc re-examination of the
central questions was completed to understand sex differences within the sample.
For females (n = 29) on Question 1 (EF and Social Competence), EF abilities did not
have an effect on social competence, F(3, 24) = 2.22, p = .11, R2 =.13. This result had a biascorrected bootstrap confidence interval containing zero (-.02 to .012) for 5000 samples. ADHD
symptom severity did not influence the relationship between EF abilities and social competence
in female undergraduates, F(1, 24) = .40, p = .53. On Question 2 (CE Functioning and Social
Competence), there was no effect of CE functioning on social competence, F(3, 24) = 1.25, p =
.31, R2 =.10, for female undergraduates. This result had a bias-corrected bootstrap confidence
interval containing zero (-.25 to .09) for 5000 samples. In addition, ADHD symptom severity did
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not influence the relationship between CE functioning and social competence in females, (F(1,
24) = .92, p = .35). See Tables 9 and 10 for coefficients and statistics.
For males (n =20) on Question 1 (EF and Social Competence), EF abilities did not have
an effect on social competence, F(3, 16) = .57, p = .64, R2 =.15. This result had a bias-corrected
bootstrap confidence interval containing zero (-.06 to .02) for 5000 samples. ADHD symptom
severity did not influence the relationship between EF abilities and social competence in male
undergraduates, F(1, 16) = .06, p = .80. On Question 2 (CE Functioning and Social
Competence), there was no effect of CE functioning on social competence for male
undergraduates, F(3, 16)= .37, p = .77, R2 =.09. This result had a bias-corrected bootstrap
confidence interval containing zero (-.24 to .45) for 5000 samples. In addition, ADHD symptom
severity did not influence the relationship between CE functioning and social competence, F(1,
16) = .80, p = .39. See Tables 11 and 12 for coefficients and statistics.
These post hoc analyses were conducted in the same manner as described previously for
Questions 1 and 2, except dividing the participants by sex. Because the sample was split by sex
(29 females; 20 males), these results are preliminary as there are not enough participants in either
group to meet the a priori power analysis requirements (37 participants) for this analysis. Future
research should endeavor to continue the investigation of sex difference in social competence,
which may yield promising results if consistent with existing research.
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5. Discussion
5.1 Discussion of General Aims
This study used components of Beauchamp and Anderson’s (2010) SOCIAL model to
understand the relationship between EF abilities and social competence in undergraduates. This
study examined the extent to which EF abilities influence social competence in undergraduates.
This was accomplished using two complementary questions. First, this study examined the extent
to which ADHD symptom severity moderated the relationship between broadly measured EF
abilities and social competence (Question 1). Second, this study examined the extent to which
ADHD symptom severity moderated the relationship between CE functioning, a specific EF, and
social competence in undergraduates (Question 2).
The first aim of the study was to examine the extent to which ADHD symptom severity
moderated the relationship between broadly measured EF abilities and social competence
(Question 1). A review of the interrelations between EF abilities and social competence revealed
a significant negative correlation between broad EF abilities and social competence (rs = -.30),
suggesting that EF deficits are related to social competence ratings in undergraduates. This
negative correlation was consistent with predictions from Beauchamp and Anderson’s (2010)
SOCIAL model, which suggested that EF abilities, along with psychopathology and
environmental factors, has an influence on social competence. This negative correlation was also
consistent with a pilot study suggesting that difficulties with specific EF deficits influence social
aptitude ratings in undergraduates (Hilton, 2014).
However, the null result of the moderation analysis for Question 1 was discrepant from
both (a) predictions from Beauchamp and Anderson’s (2010) SOCIAL model and (b) Hilton’s
(2014) findings. This discrepancy could have resulted for three reasons: (a) normative
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neurodevelopment, (b) issues of multicollinearity reducing power and (c) issues of how
constructs were measured and operationalized differently between studies.
First, unlike Huang-Pollock et al. (2009) who found that ADHD symptoms mediated the
relationship between EF deficits and social competence in children, results from the current
study suggested that the interaction of EF abilities, measured broadly, and ADHD symptom
severity exerts little influence on social competence in undergraduates. The relationship between
broad EF abilities and social competence in undergraduates is neither strengthened nor weakened
by the severity of ADHD symptoms. Changes in normative neurodevelopment could have
precluded the ability to detect this relationship, as EF abilities develop along an inverted ushaped curve with younger children’s EF abilities improving, adolescents’ and young adults’ EF
abilities reaching a peak, and older adults EF abilities diminishing (Zelazo, Craik, & Booth,
2004). Future research should include longitudinal explorations of the influence of EF abilities
and ADHD symptom severity on social competence in children, adolescents, and adults. In
addition, future research should explore self-rated social competence along the continuum of
adult development.
Second, this null result for Question 1 could have been an issue of multicollinearity
between EF deficits and ADHD symptom severity. Ratings of ADHD symptom severity and
ratings of EF deficits were significantly correlated (rs =.83), which was consistent with existing
literature (cf. Jarrett, 2015; Jarrett et al., 2014). In the moderation analysis, EF deficits were
trending toward significance (p = .05). This could suggest that while ratings of EF deficits are
related to social competence ratings in undergraduates, the relationship with ADHD symptom
severity could have negated the predictive power of EF deficits on ratings of social competence.
Because of the original development of the BDEFS with a clinical ADHD sample, and the
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possibility that multicollinearity was introduced, future studies could include a different measure
of EF like the Behavior Rating Inventory of Executive Function-Adult version (BRIEF-A) that
may be less likely to introduce possible multicollinearity (Roth, Isquith, & Gioia, 2005).
Third, this null result for Question 1 could follow from an issue of how constructs were
measured and operationalized differently between studies. In contrast to previous research, the
current study used composite scores to examine if EF deficits would predict ratings of social
competence in undergraduates. While participants in the current study had scores on the BDEFS
Total Score comparable to Hilton’s (2014) findings, Hilton utilized subscales of the BDEFS and
the Social Skills Inventory (SSI; Riggio, 1986) rather than the ICQ. On the ICQ, participants in
the current study had a composite score comparable to previous research (cf. Buhrmester et al.,
1988; Griggs & Mikami, 2011). Hilton (2014) found that EF abilities (i.e., inhibition, emotion
regulation, and restraint) influenced the capacity to appropriately engage others in conversation
(social expressivity; Riggio, 1986) and to engage in a tactful and socially appropriate manner
(social control; Riggio, 1986). Given the significant correlations of the subscales on the ICQ with
the subscales on the SSI (cf. Buhrmester et al., 1988), Hilton’s (2014) findings suggest that EF
deficits may specifically impair the abilities to (a) start conversations/relationships (i.e.,
Initiation), (b) assert displeasure with others or set limits (i.e., Negative Assertion), and (c)
confide personal information in others (i.e., Disclosure) as measured by the ICQ.
Exploratory post hoc correlations suggested results similar to these predictions. However,
unlike Hilton’s (2014) findings of the major influences of inhibition, emotion regulation, and
restraint on social functioning, the current study suggests that time management and overall EF
dysfunction were influencing social competence (see Table 13). Time management was
negatively correlated with Initiation on the ICQ (rs= -.32, p < .05) and Negative Assertion (rs= -
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.30, p < .05). These correlations suggest that individuals with more difficulty managing their
time (i.e., higher scores on the BDEFS) they may have more difficulty engaging others in
conversation, which was consistent with predictions from Hilton’s (2014) findings, and/or
asserting displeasure with others with others. Overall EF dysfunction was negatively correlated
with Initiation (rs= -.29, p < .05) and overall social competence (rs= -.31, p < .05) which is
consistent with Hilton’s (2014) findings related to engaging in conversation. However, this
analysis is extrapolating from predictions based on correlations between the SSI (Riggio, 1986)
and the ICQ (Buhrmester et al., 1988). Future studies should explore the influence of subdomains of EF on different facets of social competence measured using both of these social
measures in undergraduates and adults to make a direct comparison. In addition, future studies
should supplement these rating scales with in vivo tasks using a structured interaction task with a
confederate.
The second aim of the study was to examine the extent to which ADHD symptom
severity moderated the relationship between CE functioning, a specific EF, and social
competence in undergraduates (Question 2). A latent variable approach was utilized to compute a
CE-Composite Score. While the CE-Composite Score was a novel approach, the mean scores on
the composite tasks of the CE-Composite Score were consistent with previous research (cf.
Oswald et al., 2014). Exploratory post hoc correlations found little relationship between
individual CE Span Tasks, the CE-Composite Score, and social competence variables (see Table
14). The only significant results from this post hoc analysis was that both SymSpan (i.e., a
visuospatial task) and ReadSpan (i.e., phonological task) were negatively correlated with
Negative assertion (both rs= -.30, p < .05), which could suggest that some components of the CE
are only weakly related, if at all, to social competence.
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The null result of the moderation analysis for Question 2 could have been due to
normative development. Recent evidence suggests that overt hyperactivity/impulsivity symptom
ratings in adults are reduced, relative to childhood hyperactivity/impulsivity symptom ratings;
however, inattention symptoms may remain problematic in adults (Alderson et al., 2013a;
Biederman, Mick, & Faraone, 2000; Young & Gudjonsson, 2008). Furthermore, pediatric
research suggested that hyperactive/impulsive symptoms of ADHD, rather than inattentive
symptoms, are linked more closely to working memory and the CE (Rapport et al., 2008).
Exploratory post hoc correlations found ADHD symptom subtype severity had no relationship
with social competence variables (see Table 15). Luna, Garver, Urban, Lazar, and Sweeney
(2004) suggested that working memory abilities (i.e., CE functioning), peak at age 19. Given
these findings and the mean age of participants (M =18.20; SD = 0.17) in the current study, CE
functioning deficits may not influence social competence in young adult undergraduates.
Alternatively, because EF has separate but related processes (e.g., working memory, planning,
problem-solving, inhibition, etc.) this null finding between CE and social competence could
suggest that CE functioning is not related to social competence in undergraduates. However, it
does not preclude other domains of EF from influencing social competence in undergraduates as
different EF mature through different timing sequences (Blakemore & Choudhury, 2006). Future
research should explore the relationship between additional EF abilities (e.g., planning, problemsolving, inhibition, etc.) and social competence.
5.2 Discussion of Novel Finding
In addition to the two primary aims of the study, another noteworthy finding emerged.
Social competence ratings (ICQ-Composite Score) were negatively correlated with intelligence
(FSIQ-2: rs = -.41). The negative correlation between social competence ratings and intelligence
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was consistent with research regarding the relationship between self-rated perceptions of
intelligence and social difficulties (Bain, Choate, & Bliss, 2006). It is possible that individuals
with high intelligence are tracked into special classes, which may limit exposure to and comfort
interacting with others that may not share their interests or talents creating an additional context
factor in the SOCIAL model (Beauchamp & Anderson, 2010). This tracking could place them at
a disadvantage socially or be socially isolating and impairing to their communication and/or
socio-emotional cognitive skills (Beauchamp & Anderson, 2010). This correlation could reflect
either, both, or none of these outcomes. This correlation is also of interest particularly because of
the link between EF and fluid intelligence, which is half of the FSIQ-2 score (Engle, Tuholski,
Laughlin, & Conway, 1999; Wechsler, 2011). However, this study could not further explain this
correlation beyond controlling for IQ within the moderation model.
5.3 Discussion of Limitations and Implications
The conclusions of this study may be limited by three principal factors: (a) issues of
measurement, (b) sample characteristics, and (c) issues related to testing select components of
the SOCIAL model rather than the entire model. Each of these issues suggests future directions
for investigation and research.
First, there are two issues of measurement that could limit conclusions from this study.
First, only self-report ratings of EF deficits, ADHD symptom severity, and social competence
were utilized. A reliance on self-report data raises two important issues: (a) there is an ongoing
debate regarding the accuracy self-reports of EF deficits (Toplak, Bucciarelli, Jain, & Tannock,
2008; Wingo, Kalkut, Tuminello, Asconape, & Han, 2013); and (b) whether self-reports and
task-based measures of EF examine similar capacities (V. Anderson, Anderson, Northam,
Jacobs, & Mikiewicz, 2002; Isquith, Roth, & Gioia, 2013; Kamradt et al., 2014). Second, the
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current study utilized composite variables, which could have precluded a more nuanced
understanding of the relationship. Additionally, the variable used to assess the CE was a
composite variable, which has been the subject of recent speculation. A factor analysis of the
CE-Composite score, which was corroborated by results in Fillauer (2017), suggests that the
OSpan task contributes over half of the variance within the CE-Composite Score. Draheim,
Harrison, Embretson, & Engle (2017) have suggested that shortened versions of the OSpan task,
as used in this study, are not effective at taxing working memory enough in undergraduate
samples to engage the central executive when compared to longer versions of OSpan.
Considering the contribution of OSpan to the CE-Composite Score, future research should utilize
longer versions of the complex span tasks or find other tasks to effectively and reliably engage
the CE.
Second, the sample characteristics of this study may have limited its conclusions. This
study was conducted with undergraduate students, which could have three primary limitations.
First, individuals with diagnoses of ADHD are less likely to go to college compared to their
peers without an ADHD diagnosis (Barkley, 2006). Recent research suggests that approximately
only 5% of college students have a diagnosis of ADHD and the difference in EF between
undergraduates with and without a diagnosis are subtle (Green & Rabiner, 2012; Weyandt &
DuPaul, 2006; Weyant et al., 2013). The sample characteristics in this study, while a diagnosis
was not made, corroborate these findings. The positive skewness of the BAARS-IV Total Score
and BDEFS Total Score suggested most participants were not in the clinical range for ADHD
symptom severity and did not demonstrate clinically significant EF deficits. Second, the
anecdotal evidence of social competence deficits in ADHD from the CMHC was not seen in this
sample, which was initially surprising but likely because the population that receives services at
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the CMHC were not the undergraduates in this study. The majority of undergraduates in this
study were from middle to high SES environments and had accessible mental healthcare on
campus, which may have negated the difficulties observed anecdotally in the CMHC population.
Future studies may elect to use community samples, which may infuse more diverse
psychopathological symptoms rather than simply recruiting undergraduates. Finally, as noted
previously, the OSpan task was not challenging enough for undergraduate samples of average
intelligence (Draheim et al., 2017).
Finally, this study was not sufficiently nuanced to make a final determination if ADHD is
consistent with the SOCIAL model. To be consistent with the SOCIAL model “the social
impairments characteristic of a disorder must be determined by the key brain and cognitive
components of the model” (Beauchamp & Anderson, 2010, pg.53). However, this study used
only selected components: “Brain Development and Integrity Factors” (i.e., one context factor)
and the “Attention-Executive” (i.e., one cognitive function). Investigating other context factors
and cognitive functions, specifically communication and socio-emotional functions, could be the
key to making the determination if ADHD is consistent with the SOCIAL model. The null
findings of this study, as discussed previously, seem to suggest that the components should be
studied holistically and that examination should attempt to understand more nuanced
relationships and simultaneous interactions. Additional context factors that should be examined
are other classes of psychopathology that have an influence on both social competence and
cognitive functioning, like anxiety and depressive symptoms (Baker & Edelmann, 2002;
Castaneda, Tuulio-Henriksson, Marttunen, Suvisaari, & Lönnqvist, 2008; Gotlib & Joormann,
2010; Segrin, 2000; Strahan, 2003). Beauchamp and Anderson (2010) note that the components
of the model (i.e., context factors and cognitive functions) interact dynamically and bi-
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directionally; therefore, future studies should use research designs and statistical techniques that
can account for these interactions and relationships (e.g., structural equation modeling). Until
that is possible, it is inconclusive whether ADHD, and its influences on EF and social
competence, is consistent with the SOCIAL model despite the evidence presented here.
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Table 1
Sex Ratio of Sample
Male
n (Residual)

Female
n (Residual)

χ2

20 (-4.5)

29 (4.5)

1.65

Note: * p < .05; ** p ≤ .01; *** p ≤ .001; n number of
individuals
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Table 2
Sample and Demographic Variables
M
SD
Age
19.26
2.84
FSIQ-2
104.33
8.39
Years of Education
12.71
1.21
Note: 49 cases included; FSIQ-2 Full-scale IQ estimate 2-subtest version for Wechsler
Abbreviated Intelligence Scales, 2nd Edition
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Table 3
Sample Demographics
Sex
Female
Male
Gender
Female
Male
Inter-gender
Ethnicity
White/Caucasian
Black or African American
Asian
Prefer Not to Respond
Hispanic
Yes
No
Class Standing
Freshman
Sophomore
Junior
Senior
Estimated Family Income (SES)
Under $10,000
$10,000 – $29,000
$30,000 - $49,000
$50,000 - $69,000
$70,000 - $99,000
$100,000+
Prefer not to respond

n

%

29
20

59.2
40.8

29
19
1

59.2
38.8
2.0

40
6
2
1

81.6
12.2
4.1
2.0

3
46

6.1
93.9

33
8
2
6

67.3
16.3
4.1
12.2

2
5
6
6
6
18
6

4.1
10.2
12.2
12.2
12.2
36.7
12.2
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Table 4
Intercorrelations of Variables
1
2
3
4
5
1. FSIQ-2
—
2. BAARS-IV Total Score
.17
—
3. BDEFS Total Score
.18
.83***
—
4. ICQ-Composite Score
-.41**
-.19
-.31*
—
5. CE-Composite Score
.13
.09
.16
-.04
—
M
104.23
24.52
120.83
3.57
4.61
SD
8.45
5.35
29.20
.59
1.20
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; For 48 cases; FSIQ-2: Full-scale IQ estimate 2subtest version; BAARS-IV Current: Barkley adult ADHD Rating Scales-IV Current
symptoms; BDEFS: Barkley Deficits in Executive Functioning Scale; ICQ-Composite Score:
Interpersonal Competence Questionnaire Composite Score, CE-Composite Score: Central
Executive Composite Score
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Table 5
Predictor Coefficients and Statistics for Moderation of Executive Functioning and ADHD Symptom Severity on Social Competence
R2

∆R2

b

SE

t

p

95% CI

Step1
.13
BAARS-IV Total Score
.04
.04
1.10
.28
-.04 - .13
BDEFS Total Score
-.01
.01
-1.98
.05
-.03 - .00
Step 2
.13
.00
BAARS-IV Total Score
.04
.04
1.10
.28
-.04 - .13
BDEFS Total Score
-.01
.01
-1.98
.05
-.03 - .00
BAARS-IV Total Score x BDEFS Total Score
.00
.00
.41
.68
.00 - .00
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; BDEFS Total Score: Barkley Deficits in Executive Functioning
Scale Total Score; CI: Confidence Interval
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Table 6
Predictor Coefficients and Statistics for Moderation of Central Executive Functioning and ADHD Symptom Severity on Social
Competence
R2

∆R2

b

SE

t

p

95% CI

Step1
.07
BAARS-IV Total Score
-.02
.01
-1.28
.21
-.05 - .01
CE-Composite Score
-.03
.06
-.56
.58
-.16 - .09
Step 2
.11
.04
BAARS-IV Total Score
-.02
.01
-1.28
.21
-.05 - .01
CE-Composite Score
-.03
.06
-.56
.58
-.16 - .09
BAARS-IV Total Score x CE-Composite Score
.02
.01
1.64
.11
.00 - .05
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; CE-Composite Score: Central Executive Composite Score; CI:
Confidence Interval
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Table 7
Predictor Coefficients and Statistics for Exploratory Post hoc Moderation of Executive Functioning and ADHD Symptom Severity on
Social Competence Controlling for IQ
R2

∆R2

b

SE

t

p

95% CI

Step1
.23
BAARS-IV Total Score
.05
.03
1.45
.13
-.02 - .12
BDEFS Total Score
-.01
.01
-2.00
.05
-.03 - .00
FSIQ-2 Score
-.02
.01
-2.35
.02
-.04 - .00
Step 2
.23
.00
BAARS-IV Total Score
.05
.03
1.45
.13
-.02 - .12
BDEFS Total Score
-.01
.01
-2.00
.05
-.03 - .00
WASI-II Score
-.02
.01
-2.35
.02
-.04 - .00
BAARS-IV Total Score x BDEFS Total Score
.00
.00
.27
.79
.00 - .00
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; BDEFS Total Score: Barkley Deficits in Executive Functioning
Scale Total Score; FSIQ-2: Full-scale IQ estimate 2-subtest version; CI: Confidence Interval
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Table 8
Predictor Coefficients and Statistics for Exploratory Post hoc Moderation of Central Executive Functioning and ADHD Symptom
Severity on Social Competence Controlling for IQ
R2

∆R2

b

SE

t

p

95% CI

Step1
.19
BAARS-IV Total Score
-.01
.02
-.66
.51
-.04 - .02
CE-Composite Score
-.01
.06
-.09
.93
-.13 - .12
FSIQ-2 Score
-.03
.01
-2.42
.02
-.05 - .00
Step 2
.11
.04
BAARS-IV Total Score
-.01
.02
-.66
.51
-.04 - .02
CE-Composite Score
-.01
.06
-.09
.93
-.13 - .12
FSIQ-2 Score
-.03
.01
-2.42
.02
-.05 - .00
BAARS-IV Total Score x CE-Composite Score
.02
.01
1.60
.12
-.01 - .05
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; BDEFS Total Score: Barkley Deficits in Executive Functioning
Scale Total Score; FSIQ-2: Full-scale IQ estimate 2-subtest version; CI: Confidence Interval
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Table 9
Predictor Coefficients and Statistics for Exploratory Post hoc Moderation of Executive Functioning and ADHD Symptom Severity on
Social Competence Controlling for Females (n=29)
R2

∆R2

b

SE

t

p

95% CI

Step1
.13
BAARS-IV Total Score
.05
.14
.44
.66
-.07 - .11
BDEFS Total Score
-.01
.01
-1.12
.28
-.02 - .01
Step 2
.14
.01
BAARS-IV Total Score
.05
.14
.44
.66
-.07 - .11
BDEFS Total Score
-.01
.01
-1.12
.28
-.02 - .01
BAARS-IV Total Score x BDEFS Total Score
.00
.00
-.63
.53
.00 - .00
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; BDEFS Total Score: Barkley Deficits in Executive Functioning
Scale Total Score; CI: Confidence Interval
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Table 10
Predictor Coefficients and Statistics for Exploratory Post hoc Moderation of Central Executive Functioning and ADHD Symptom
Severity on Social Competence Controlling for Females (n=29)
R2

∆R2

b

SE

t

p

95% CI

Step1
.10
BAARS-IV Total Score
-.03
.02
-1.02
.32
-.08 - .03
CE-Composite Score
-.08
.08
-.96
.35
-.25 - .09
Step 2
.13
.03
BAARS-IV Total Score
-.03
.02
-1.02
.32
-.08 - .03
CE-Composite Score
-.08
.08
-.96
.35
-.25 - .09
BAARS-IV Total Score x CE-Composite Score
.02
.02
.96
.35
-.02 - .05
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; CE-Composite Score: Central Executive Composite Score; CI:
Confidence Interval
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Table 11
Predictor Coefficients and Statistics for Exploratory Post hoc Moderation of Executive Functioning and ADHD Symptom Severity on
Social Competence Controlling for Males (n=20)
R2

∆R2

b

SE

t

p

95% CI

Step1
.15
BAARS-IV Total Score
.06
.09
.70
.49
-.12 - .24
BDEFS Total Score
-.02
.02
-1.00
.33
-.06 - .02
Step 2
.16
.01
BAARS-IV Total Score
.06
.09
.70
.49
-.12 - .24
BDEFS Total Score
-.02
.02
-1.00
.33
-.06 - .02
BAARS-IV Total Score x BDEFS Total Score
.00
.00
.25
.80
.00 - .00
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; BDEFS Total Score: Barkley Deficits in Executive Functioning
Scale Total Score; CI: Confidence Interval
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Table 12
Predictor Coefficients and Statistics for Exploratory Post hoc Moderation of Central Executive Functioning and ADHD Symptom
Severity on Social Competence Controlling for Males (n=20)
R2

∆R2

b

SE

t

p

95% CI

Step1
.09
BAARS-IV Total Score
03
.03
-.98
.34
-.10 - .04
CE-Composite Score
.11
.16
.66
.52
-.24 - .45
Step 2
.16
.07
BAARS-IV Total Score
03
.03
-.98
.34
-.10 - .04
CE-Composite Score
.11
.16
.66
.52
-.24 - .45
BAARS-IV Total Score x CE-Composite Score
.04
.04
.89
.39
-.05 - .13
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; ICQ-Composite Score: Interpersonal Competence Questionnaire Composite Score; BAARSIV Total Score: Barkley adult ADHD Rating Scales-IV Total Score; CE-Composite Score: Central Executive Composite Score; CI:
Confidence Interval
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Table 13
Exploratory Post hoc Intercorrelations of subscales for BDEFS and ICQ Scores
ICQICQICQICQICQNegative
Emotional
Conflict
Composite
M
SD
Disclosure
Assertion
Support Management
Score
BDEFS_S1
-.32*
-.30*
-.23
-.14
-.10
-.31*
31.50
11.21
BDEFS_S2
-.28
-.28
-.12
-.06
.02
-.22
32.88
11.20
BDEFS_S3
-.10
-.10
-.15
-.22
-.33*
-.24
25.50
5.44
BDEFS_S4
-.23
-.14
< -.01
-.09
.02
-.15
14.40
3.39
BDEFS_S5
-.15
-.09
-.01
-.18
-.15
-.19
16.56
4.59
BDEFS Total Score
-.29*
-.27
-.20
-.18
-.17
-.31*
120.83
29.20
M
3.34
3.54
3.25
3.92
3.74
17.80
—
—
SD
0.90
0.78
0.72
0.58
0.65
2.94
—
—
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; For 48 cases; BDEFS: Barkley Deficits in Executive Functioning Scale;
BDEFS_S1: Self-Management to Time Score; BDEFS_S2: Self-Organization Problem Solving Score; BDEFS_S3:
Self-Restraint Score; BDEFS_S4: Self-Motivation Score; BDEFS_S5: Self-Regulation of Emotions Score; ICQ:
Interpersonal Competence Questionnaire
ICQInitiation
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Table 14
Exploratory Post hoc Intercorrelations of CE Span Tasks, CE-Composite, and ICQ Scores
ICQICQICQICQICQNegative
Emotional
Conflict
Composite
M
SD
Disclosure
Assertion
Support Management
Score
OSpan
.04
-.25
.04
.02
.05
-.02
24.94
4.72
SymSpan
-.27
-.30*
-.23
-.24
.01
-.27
15.71
5.60
ReadSpan
-.22
-.30*
-.03
.02
.03
-.15
23.38
4.62
CE-Composite
-.02
-.26
.05
.08
< .01
-.04
4.61
1.20
M
3.34
3.54
3.25
3.92
3.74
17.80
—
—
SD
0.90
0.78
0.72
0.58
0.65
2.94
—
—
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; For 48 cases; OSpan: Operation Span Task Score; SymSpan: Symmetry
Span Task Score; ReadSpan: Reading Span Task Score; CE-Composite: CE-Composite Score; ICQ: Interpersonal
Competence Questionnaire
ICQInitiation
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Table 15
Exploratory Post hoc Intercorrelations of BAARS-IV and ICQ Scores
ICQICQICQICQICQNegative
Emotional
Conflict
Composite
M
SD
Disclosure
Assertion
Support Management
Score
BAARS-IV_S1
-.18
-.24
-.12
-.05
.03
-.17
12.38
3.78
BAARS-IV_S2
-.28
.05
-.20
-.10
-.06
-.18
7.29
2.03
BAARS-IV_S3
.26
.09
.12
-.05
-.04
.09
4.85
1.29
BAARS-IV Total
-.22
-.12
-.14
-.03
-.03
-.19
24.52
5.35
M
3.34
3.54
3.25
3.92
3.74
17.80
—
—
SD
0.90
0.78
0.72
0.58
0.65
2.94
—
—
Note: * p < .05; ** p ≤ .01; *** p ≤ .001; For 48 cases; BAARS-IV: Barkley adult ADHD Rating Scales-IV Current
symptoms; BAARS-IV_S1: Inattention Symptoms; BAARS-IV_S2: Hyperactivity Symptoms; BAARS-IV_S3:
Impulsivity Symptoms; ICQ: Interpersonal Competence Questionnaire
ICQInitiation
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Appendix 2. Figures
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Figure 1. Beauchamp and Anderson’s (2010) Socio-Cognitive Integration of Abilities model.
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Figure 2. Latent variable analysis model for CE-Composite score.
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Figure 3. Conceptual model of moderation analysis for EF, ADHD symptom severity, and social competence ratings.
.
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Figure 4. Statistical diagram of moderation analysis for EF, ADHD symptom severity, and social competence ratings adapted from
Hayes (2013).
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Figure 5. Conceptual model of moderation analysis for objectively measured CE functioning, ADHD symptom severity, and social
competence.
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Figure 6. Statistical diagram of moderation analysis for CE Functioning, ADHD symptom severity, and social competence ratings
adapted from Hayes (2013).
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